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UNITED STATES

PateENT OFFICE.

ISIDOR MAYER AND JOSEF HUBNER, OF VIENNA, AUSTRIA-HUNGARY.

AUTOMATIC STOP-VALVE,

SPECiFICATION forming part of Letters Patent No. 645,208, dated March 13, 1900,
Application filed October 9 ,'1899.‘ Qerial No. 732,096, (No modsl.) X

To all whom it ihay concerh:
Be it known that we, IstpOoR MAYER and
JosEr HUBNER, of Vienna, Austria-Hungary,

have invented a certain new and useful Au-.

tomatic Stop-Valve, of which the following
is a specification.

This invention relates to an improved valve
for automatically shutting off the supply of
steam.from boilers upon the breaking of a
pipe. Nearlyall valves hitherto constructed
for the purpose have a valve-closing body in-
serted in the steam-pipe and which in thenor-
mal working conditionsisatrest when the pas-
sage is open, but directly the steam flows in
at an abnormally-rapid rate, in consequence
of the breakage of a pipe or any other irregu-
larity, is antomatically closed through the ac-
tion of the ensuing diminution of pressure.
Two kinds of arrangement are generally rec-
ognized, the closing body being either di-
rectly in the steam-current or outside of the
same. In the first case the closing body is
pushed to by means of the steam flowing in

. suddenly upon the breaking of ‘the pipe in
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combination with the diminished pressure
brought about behind the valve. Inthe sec-
ond case—that is, when the closing body lies
outside of the steam-current—it is pushed
onto its seating and simultaneously pressed
down by the reduced pressure arising behind
the valve in consequence of the rapidly-tow-
ing steam supported by the extra pressure

prevailing under the closing body of the:

valve. Having regard to practical working,
it thus appears to be of considerable impor-
tance that the closing of a valve of this kind
should not be effected prematurely. Other-
wise very disagreeablé consequences may re-
sult very easily in the case of a momentary
increase in the quantity of steam exhausted,
as frequently happens in working.

Tt seems suitable that the automatic clos-
ing should only occur when the reduced pres-
sure resulting from the sudden exhaustion
of steam behind the valve extends to about
twenty per cent. of the steam tension in front
ofthe valve. Thisreductionof pressure never
oceurs in regular working, but is certain to
do so upon the breaking of a pipe, and if the
auntomatic closing of the valve is effected ab
thislimit there is security against any unde-
sired shutting off by the valve. Valvescon-

structed in the manner hitherto known can-
not fulfil this condition. In order to pre-
vent any premature shutting off, it is neces-
sary that with increased steam:pressure and
enlarged diameter of the pipes the valve-
body should be made constantly heavier or

that the length of the throw should be made

greater. The lengthening of the throw, how-
ever, causes the valve to act very irregu-
larly when thereis irregularity of steam-pres-
sure, and in order to obviate this disadvan-
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tage smaller throws are adopted. Then,again, -

there are very considerable weights for the
automatically-closing valve-body. This, how=
ever, produces other disadvantages. The
larger weights require so much space that the
valves cannot be produced in thenormal con-
structional dimensions. ~Moreover,in the ac-
tion of closing there is considerable shaking,
and, finally, valves of the kind can only be
put up in larger sizes-in such a manner that

the valve-body is arranged in a perpendicu-

lar direction, which sometimes renders their
employment impossible.. The slightest devi-
ation from the perpendicular arrangement of
the heavy valve-body at once produces an in-
clination, and thereby prevents the automatic
closing. With' large-size valves, moreover,
the weights of the automatic-closing body in
the case of moderate throws, which are de-
sirable for precise action, are so impractica-
bly large and heavy that hitherto it has al-
ways been resolved to employ small weights
with large throws, an arrangement, however,
which, as ‘deseribed, is attended with the
great disadvantage of very uneven sensi-
bility. :
Many attempts have been made to replace
the necessary heavy weights of the self-clos-
ing valve-body by the arrangement of brake-
pistons or springs and the like acting in a
sense opposed to the force of gravitation, or,
in other words, to the closing direction. All
these forms of construction have been found

to be unreliable and labor under the funda-

mental error that such valves at the utmost
effect the automatic shutting off at the right
moment fora certain steam-pressure—thatis
in the case of a reduction of pressure of about
twenty per cent.—but immediately become
over or under sensitive if the steam-pressure
for which they are regulated is not preserved
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during the working, but becomes greater or
less.

The object of this invention is to provide a
valve which is free from these disadvantages
and effects the closing automatically and un-
der all degrees of steam-pressure which oceur,
with very considerably reduced weights of the
automatic valve-closing body when the redue-
tion of pressure reaches a certain determined
fraction of the steam-pressure prevailing at
the time. This is attained by a suctional ac-
tion produced by means of the steam flowing
through, the object of which is to keep the
valve-body away from the closing position,
and thus to a certain extent to increase the
actual weight of the valve-body. This suc-

. lionalactionis further proportional to the pre-
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vailing steam-pressure, and thus creates for
all conditions of working the ideally-correct
weight of the valve-body. At the moment
when the reduction of pressure has reached a
certain point it is overcome by the pressure
which effects the antomatic closing, asthesue-
tional, or, in other words, pressure, effect of
the quickly-flowing steam,and at thismoment

~ the antomatic closing of the valve is effected
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~with certainty and without any shock.

. Intheaccompanying drawings some valves
constructed in aceordance with the invention
are illustrated by way of example.

Figure 1 is a-sectional elevation of a valve
with a valve-closing body placed outside the
steam-current.  Fig. 2 is a sectional elevation
of a cheek-valve with the valve-closing body
placed in the steam-current. Fig. 2* is a de-
tached view of the valve body and seat; Fig.
3, asectional elevation of a cheek-valve fisted
with mechanism for raising the valve-body.
Fig. 4 is a similar view of the same valve with
the valve-body somewhat raised; Fig. 5, an
elevation, and Fig. 6 a horizontal section, of

-the same on line  « in Fig..3.

All the valves are combined-with return cut-
off valves, which, however, form no part of
this invention and, as a matter of course, may
be omitted.

With reference to Fig. 1 of the drawings it

- will be seen that the automatieally-closing
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valve-body A is inside the valve-casing and
outside the steam-current. The body A is
bored centrally and is seated with its lower
even.surface B on a bearing C, which carries
the spindle D, that projects into the cylin-
drical bore of the body A. Above the spin-
dle D the body A is cone-shaped and fur-
nished with one or more openings E. This
characteristic form is common to all the modi-
fications illustrated. The steam flowing in
the direction of the arrow produces in the
known manner a local reduction of pressure
above, or, in other words, behind, the cone-
shaped upper part of the closing body A by
its ejection-like action, which exercises a rais-
ing effect on the closing body and to a greater
extent in proportion to the degree of the
steam-pressure and its velocity and the nearer

~ the closing body A is to its seating-ring F.

. 645,208

As already explained, the weight for the clos-
ing body must be increased in proportion as
the diameter of the valve is enlarged and the
steam -pressure increased and the smaller
throw up to the closing position. 1In the pres-
enf arrangement . the reduction of pressure
above the cone-shaped point or head of the
body A produces a suctional action through
the openings E and so a reduction of pressure
in that direction, which extends through the
pipe-shaped slit G between the spindle D and
the bore of the body A to the ring-shaped slit
H between the lower surface B of the body
and the upper seating-surface J of the bear-
ing C when body A is slightly raised there-
from, * Slit II is most clearly shown in Fig.
2*. By this suctional action the body A is
pressed down foreibly onto the seating-sur-

Tace J of the bearing C and with greater force

4s the steam-pressure and the velocity of the
current increase and in exact proportion as
required by the ideally-necessary increase of
weight in the closing body in order that no
premature automatic closing may occur. If
now the reduction of pressure above the valve
Aexceedsacertain degree—viz., that at which
withsuitable determined dimensions—theau-
tomatie closing should occuf . the constantly-
increasing suetional action of the quickly-
flowing steam preponderates on the whole
upper surface of the body A, and supported
by the extra pressure of the steam confined
in the chamber K the automatic closing oe-
curs precisely, but proportionately slowly and
withontshock. Aswillalsobeseen, the same

purpose is effected by the suctional action

produced at the slit H between the seating-
surfage B.of the body A and the upper sur-

face J of the bearing C, as by the employ-

ment of suitably-large weights for the body
A, this suctional action being to certain ex-
tent-the same as the ecreation of an ideal
weight and securing the same advantages—

70

75 .
8o
8s - |
9o

95

o5

1IC

viz., a sufficiently-late shutting off, with pro-

portionally-small throw—without, however,
being burdened with the disadvantages at-
tending the employment of large weights, as
deseribed. ‘

Fig. 2 illustrates the form of the valve-body
A in a cheek-valve when the former is placed
in the steam-current. In this case also the
body A is seated on the seating-surface J of
the bearing C and has a suction-opening E.
In this figure only one such central opening
E is formed in the diameter of the spindle,
and it is easy to see that the number and size
of the openings E are determined by the ex-
tent of the suctional action at the slit H and
render possible a variation in the moment at
which the automatic closing oceurs.  In this

arrangement, moreover, the bearing C, as well
as the lower part of the valve-body- A, is
brought toahead in the form of a coneagainst
the inflowing steam partly for the purpose of
diminishing the resistance occurring upon the
inflowing, but particularly with-the object of
 supporting the suctional actien to be pro-
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duced in the slit II.  As will be seen, the di-
ameter of the upper surface of the bearing C
is somewhat larger than that of the under

seating-surface of the valve-body A. Hereby.

through the steam flowing upward around the
cone-shaped bearing C along the line indi-

cated by arrows in Fig. 2 and acting like an

injector a reduction of pressure is effected in
the cireular hollow space L, which, as will be
seen, at once extends to theslit H and hereby
strongly supports thesuctidnal action already
described introduced by the upper openings

_ E along the spindle D. This arrangement,
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-position of the conmnections.

with the valve-body in the flowing steam,
acts, as can De seen, substantially in a simi-
lar manner as that represented in Fig. 1 by
means of the suctional action of the seating-
slit H. ' .

"The arrangement illustrated in Figs. 3 and
4 in connection with a cheek-valve is simi-
lar to that in Fig. 2 and differs only in the
Moreover, in
this case the valve-body A is arranged to be
raised by means of a lever M, which projects
into the same. The lever M is seated on the
spindle N, which projects beyond the casing.
This spindle carries the hand-wheel O, bear-
ing the inscriptions ‘“Shut” and “Qpen” and
in addition to this an adjusting-tappet P of
any preferred construction. Hereby it is pos-
sible to close and to open the valve-body A
from outside in the manner known to regu-
late its position from outside also and finally
to fix it in any position. In order that the
valve may be more sensitive, as is sometimes

desired, the closing body A in this arrange-

ment can be raised to a certain extent. by

turning the rotary lever M. (SeeFig.4.) In |
order that the described suctional action-at-

the slit H may be assured in every position,
the lower part of the-body A in this arrange-
ment engages with the seating plate or bear-
ing C in such a manner that the suctional ac-
tion at the slit II necessary for the special
working is assured in every position. This
arrangement is thence exactly similar in its
action as that described in Fig. 2.

As will readily be seen, the valve for usein
case of the breaking of a pipe and as con-

structed according to this invention renders.

possible the sure working in all conditions
and positions, as no “crowding” of the weight,
which in spite of the shortness of the throw
is very light, can oceur, and the suctional
action at the seating-slit described and which

produces the peculiar action of this valve is.

obviously quite independent of the force of
gravitation.

We claim—

1. In anautomaticstop-valve, the combina-
tion with a valve-case, having a horizontally-
arranged valve-seat,of a fusiform valve-body,

trancated at its bottom end, the said valve-
body being located below the said valve-seat,
and adapted to move toward it, a cylindric
stud arranged below the base of the valve-
body, and adapted to support the said valve-
body, and a passage or passages extending
from the top of the valve-body toits base, sub-
stantially as and for the purpose described.

9. In anautomaticstop-valve,the combina-
tion with a valve-case, having a horizontally-
arranged valve-seat,of a fusiform valve-body,

‘provided with an axial bore and truncated

at its bottom end, the said valve-body being
located below the said valve-seat,and adapted
to move toward it, a eylindric stud arranged
below the truncated bottom end of the valve-
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body and adapted to support the said valve-

body, and a rod extending from the top sur-
face of the said stud into the axial bore of
the valve-body, the said rod being of such a
diameteras to form with the sides.of the axial

_bore of the valve an annular freé space, sub-

stantially as and for the purpose described.
3. Inan automatic stop-valve,the combina-
tion with a valve-case, adapted to have the
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steam flowing through it from below upward, -

and having the valve-seat arranged horizon-
tally, of a fusiform valve-body, truncated at
its bottom end, the said valve-body being lo-

¢ated below.the said seat and adapted to move

toward it, a cylindrie stud arranged below the
truncated bottom end of the valve-body, the
said stud being adapted to support-the said
valve-body-and being of larger diameter than
the base of the valve-body so as to extend a

1ittle beyond said base, and a passage or pas-
.sages extending from the top of

the valve-
body to its bottom, substantially
the purpose set forth. T o
4. In anautomatic stop-valve,the combina-
tion with a valve-case, havinga horizontally-
arranged valve-seat, a fusiform valve-body
with a central opening, the valve truncated
at its bottom, the valve-body being located
below said valve-seat, and adapted to move
toward it, a stud fixed to the case below the
valve and.extending nupwardly intosaid open-
ing and but partially filling the opening, the
upper end of the opening being in communi-
cation with the space above the top of the
valve and with a space or slit under a part of

‘the valve-body, whereby the suctional action

of fluid flowing by the top of the valve in-

as and for -
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creases the pressure required te close the

valve, as set forth, _
Signed at Vienna, Austria-Hungary, this
26th day of September, 1899. -
ISIDOR MAYER.
JOSEF HUBNER.
Witnesses:
ALVESTO S. HOGUE, .
AvucusT FUGGER, '




